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SUPPLEMENTARY NOTE 1
At Iceland Sea ODP Hole 907A, prior to 4.5 Ma, the cool-tolerant taxa Spiniferites elongatus and Impagidium pallidum co-occur with thermophilic taxa suggesting temperate conditions. Although S. elongatus and I. pallidum can be considered as cool water species, both taxa have Northern
Hemisphere distributions that reach as far south as 30˚N and 45˚N, respectively. S. elongatus comprises 1-10% of the total assemblage between 5 and 4.5 Ma at ODP Hole 907A. Such abundances are found today mainly in regions with sea surface temperature (SST) between -1 and 11 ˚C in winter and between 2 and 16 ˚C in summer, but can also occur in SSTs up to 25˚C 25, 26 . The other cool-water species I. pallidum is recorded occasionally in low abundances (1-2%) in the studied interval. In the modern and Pliocene oceans, such abundances occur in water temperatures mainly below 16˚C, but have been recorded in SSTs up to ~25 ˚C [25] [26] [27] . The recorded abundances of S. elongatus and I. pallidum are thus not in conflict with temperate conditions for the Iceland Sea.
In contrast to the presence of cool-water taxa in temperate conditions, the diverse warm-water assemblage (including Impagidinium aculeatum, Invertocysta lacrymosa, Melitasphaeridium choanophorum, Operculodinium israelianum, Operculodinium tegillatum, and Operculodinium? eirikianum) at ODP Hole 907A has never been reported from (sub)polar waters and indicates temperate conditions in the Iceland Sea. For example, M. choanophorum is extinct in the mid-to high latitude North Atlantic since the late Pliocene 3 but was recently discovered in modern sediments of the northern Gulf of Mexico where summer SSTs are higher than 29˚C 28 . Also, O.
israelianum is a subtropical to tropical species that does not occur north of 50˚N in the modern ocean 26 . The presence of these thermophilic taxa indicate the inflow of warm Atlantic waters at ODP Hole 907A, comparable to ODP Hole 642B.
SUPPLEMENTARY NOTE 2
The barren interval in Iceland Sea ODP Hole 907A between 4.14 and 2.6 Ma is only interrupted by three mono-specific Spiniferites sp. samples at 3.66 Ma, 3.42 Ma and 3.34 Ma. The paleoenvironmental significance of such assemblages is unclear, as the aberrant Spiniferites specimens with elaborate morphologies could not be determined to species level. Elaborate morphologies of Spiniferites could be a reflection of fresh water, possibly affecting the site via the East Greenland Current and/or melting sea ice and icebergs. The morphology-salinity relationship has been observed in the Spiniferites cruciformis complex from low-salinity environments e.g. [29] [30] [31] [32] .
SUPPLEMENTARY NOTE 3
Due to the warm temperate waters in the Norwegian Sea and the overall temperate conditions where tropical taxa can survive in the Iceland Sea between 5 and 4.5 Ma, a pronounced temperature gradient between the Iceland Sea and Norwegian Sea was absent. In fact, the dinoflagellate cyst records at ODP Hole 642B and ODP Hole 907A attest for a coupled temperature evolution of the Norwegian and Iceland Sea. Furthermore, a cooling recorded in the alkenone sea surface temperatures around 4.9-4.8 Ma (Supplementary Table 1 
SUPPLEMENTARY NOTE 4
